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The title compound, C6H12O6, has been obtained from the
ethanol fraction of the aerial part of the plant Incarvillea
emodi (Wall. ex Royle) Chatterjee, after recrystallization from
ethanol/ethyl acetate (60:40). Each molecule is involved in 12
hydrogen bonds, as has been found in other reported inositol
crystal structures.
Comment
The title compound, (I), which has been extracted from both
plant and animal sources (Posternak, 1965), is of nutritional
and medical importance and has been extensively studied for
its biological applications, for example, additive effects with
selective serotonin reuptake inhibitors (Seedat & Stein, 1999),
anti-depressant and anti-anxiety activities (Einat et al., 1999),
the treatment of diabetic neuropathy (Clements et al., 1979),
and the side effects of medicinal lithium (Belmaker et al., 1998;
Wolfson et al., 1998). Its crystal structure (Rabinovich &
Kraut, 1964) and that of a dihydrate (Lomer et al., 1963) have
been reported previously. The family of inositol stereoisomers
has recently received attention in the chemical literature in the
context of the relationship between molecular structure,
crystal structure and melting point (Simperler et al., 2006). We
have isolated myo-inositol from the ethanol fraction of the
aerial part of Incarvillea emodi (Wall. ex Royle) Chatterjee,
belonging to the Bignoniaceae family. Recrystallization of the
compound from ethanol/ethyl acetate (60:40) has yielded a
new orthorhombic polymorph.
The established monoclinic polymorph of (I) crystallizes in
space group P21/c with Z
0 = 2 (Rabinovich & Kraut, 1964). The
orthorhombic form of (I) crystallizes in space group Pna21
with Z0 = 1 (Fig. 1). For the monoclinic structure, Simperler et
al. (2006) designated the independent molecules as A and B,
distinguished by their hydrogen-bonding patterns. The
hydrogen-bonding pattern in the orthorhombic form (Fig. 1,
Table 1) is comparable to that of molecule A in the monoclinic
form. The axial OH group (O1) forms only one O—H  O
hydrogen bond in which it acts as an OH donor, and it does
not accept any hydrogen bonds. The adjacent equatorial OH
group (O2) forms one hydrogen bond in which its OH group
acts as a donor, and it also accepts two hydrogen bonds. All
other OH groups donate one hydrogen bond and accept one
hydrogen bond. Thus, there is a total of 12 O—H  O
hydrogen bonds donated/accepted per molecule, in common
with all other inositol crystal structures known to date
(Simperler et al., 2006; Day et al., 2006).
Experimental
The plant Incarvillea emodi (Wall. ex Royle) Chatterjee was collected
from the mountains of Salhad village, Abbottabad, Pakistan, and a
sample was deposited at the herbarium of Quaid-i-Azam University,
Pakistan. The powdered aerial part of the plant (2 kg) was extracted
three times with 75% methanol (25 l). The combined extract was
concentrated to a semi-solid mass and was purified by removing fatty
material and carotenoids by extracting with diethyl ether. The extract
was fractioned using different solvents according to their increasing
polarity. The ethanol fraction was then subjected to column chro-
matography using silica gel (70–230 mesh Merck) eluted with a
solvent system ranging from 10:90 ethanol/ethyl acetate to 90:10,
followed by 100% ethanol and 100% methanol. The ethanol fraction
yielded pure myo-inositol, which was crystallized by slow evaporation
from a mixture of ethanol/ethyl acetate (60:40).
Crystal data
C6H12O6
Mr = 180.16
Orthorhombic, Pna21
a = 10.5485 (5) A˚
b = 6.6177 (3) A˚
c = 10.3714 (5) A˚
V = 723.99 (6) A˚3
Z = 4
Dx = 1.653 Mg m
3
Mo K radiation
 = 0.15 mm1
T = 180 (2) K
Plate, colourless
0.20  0.10  0.05 mm
Data collection
Bruker–Nonius X8 APEX-II CCD
diffractometer
! and ’ scans
Absorption correction: multi-scan
(SADABS; Sheldrick, 2003)
Tmin = 0.844, Tmax = 0.993
5306 measured reflections
695 independent reflections
582 reflections with I > 2(I)
Rint = 0.035
max = 25.6

Refinement
Refinement on F 2
R[F 2 > 2(F 2)] = 0.023
wR(F 2) = 0.048
S = 0.99
695 reflections
133 parameters
H atoms treated by a mixture of
independent and constrained
refinement
w = 1/[2(Fo
2) + (0.0327P)2]
where P = (Fo
2 + 2Fc
2)/3
(/)max < 0.001
max = 0.14 e A˚
3
min = 0.16 e A˚3
Table 1
Hydrogen-bond geometry (A˚, ).
D—H  A D—H H  A D  A D—H  A
O1—H1  O4i 0.84 (3) 1.90 (3) 2.729 (2) 168 (3)
O2—H2  O5ii 0.82 (3) 2.02 (3) 2.815 (3) 164 (3)
O3—H3  O2iii 0.79 (4) 2.15 (4) 2.921 (3) 163 (3)
O4—H4  O6iv 0.84 (3) 1.84 (3) 2.661 (2) 168 (3)
O5—H5  O3v 0.82 (3) 2.04 (3) 2.852 (3) 172 (3)
O6—H6  O2v 0.76 (3) 2.02 (3) 2.735 (2) 158 (3)
Symmetry codes: (i) xþ 1;yþ 1; z 12; (ii) xþ 12;yþ 32; z; (iii)xþ 1;yþ 2; zþ 12; (iv) xþ 12; yþ 12; zþ 12; (v) x; y  1; z.
H atoms bound to C atoms were positioned geometrically with C—
H = 1.00 A˚ and allowed to ride during subsequent refinement, with
Uiso(H) = 1.2 Ueq(C). H atoms of the hydroxyl groups were located in
difference Fourier maps and refined with isotropic displacement
parameters, without restraint. In the absence of significant anomalous
scattering, Friedel opposites (421 measured) have been merged as
equivalent data.
Data collection: APEX2 (Bruker–Nonius, 2004); cell refinement:
SAINT (Bruker, 2003); data reduction: SAINT; program(s) used to
solve structure: SHELXTL (Bruker, 2000); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL.
We are grateful to the Danish Natural Science Research
Council (SNF) and Carlsbergfondet for provision of the X-ray
equipment.
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An orthorhombic polymorph of myo-inositol
Uzma Khan, Rizwana A. Qureshi, Sadaf Saeed and Andrew D. Bond
S1. Comment 
The title compound, (I), which has been extracted from both plant and animal sources (Posternak, 1965), is of nutritional 
and medical importance and has been extensively studied for its biological applications, for example, additive effects 
with selective serotonin reuptake inhibitors (Seedat & Stein, 1999); anti-depressant and anti-anxiety activities (Einat et 
al., 1999); to treat diabetic neuropathy (Clements et al., 1979); and the side effects of medicinal lithium (Belmaker et al., 
1998; Wolfson et al., 1998). Its crystal structure (Rabinovich & Kraut, 1964) and that of a dihydrate (Lomer et al., 1963) 
have been reported previously. The family of inositol stereoisomers have recently received attention in the chemical 
literature in the context of the relationship between molecular structure, crystal structure and melting point (Simperler et 
al., 2006). We have isolated myo-inositol from the ethanol fraction of the aerial part of Incarvillea emodi (Wall. ex Royle) 
Chatterjee, belonging to the Bignoniaceae family. Recrystallization of the compound from ethanol/ethyl acetate (60:40) 
has yielded a new orthorhombic polymorph.
The established monoclinic polymorph of (I) crystallizes in space group P21/c with Z′ = 2 (Rabinovich & Kraut, 1964). 
The orthorhombic form of (I) crystallizes in space group Pna21 with Z′ = 1 (Fig. 1). For the monoclinic structure, 
Simperler et al. (2006) designated the independent molecules as A and B, distinguished by their hydrogen-bonding 
patterns. The hydrogen-bonding pattern in the orthorhombic form (Fig. 1, Table 1) is comparable to that of molecule A in 
the monoclinic form. The axial OH group (O1) forms only one O—H···O hydrogen bond in which it acts as an OH donor, 
and it does not accept any hydrogen bonds. The adjacent equatorial OH group (O2) forms one hydrogen bond in which its 
OH group acts as a donor, and it also accepts two hydrogen bonds. All other OH groups donate one hydrogen bond and 
accept one hydrogen bond. Thus, there is a total of 12 O—H···O hydrogen bonds donated/accepted per molecule, in 
common with all other inositol crystal structures known to date (Simperler et al., 2006; Day et al., 2006).
S2. Experimental 
The plant Incarvillea emodi (Wall. ex Royle) Chatterjee was collected from the mountains of Salhad village, Abbottabad, 
Pakistan, and a sample was deposited at the herbarium of Quaid-i-Azam University, Pakistan. The powdered aerial part 
of the plant (2 kg) was extracted three times with 75% methanol (25 l). The combined extract was concentrated to a semi-
solid mass and was purified by removing fatty material and carotenoids by extracting with diethyl ether. The extract was 
fractioned using different solvents according to their increasing polarity. The ethanol fraction was then subjected to 
column chromatography using silica gel (70–230 mesh Merck) eluted with a solvent system ranging from 10:90 e 
thanol/ethyl acetate to 90:10, followed by 100% ethanol and 100% methanol. The ethanol fraction yielded pure myo-
inositol, which was crystallized by slow evaporation from a mixture of ethanol/ethyl acetate (60:40).
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S3. Refinement 
H atoms bound to C atoms were positioned geometrically with C—H = 1.00 Å and allowed to ride during subsequent 
refinement, with Uiso(H) = 1.2 Ueq(C). H atoms of the hydroxyl groups were located in difference Fourier maps and 
refined with isotropic displacement parameters, without restraint. In the absence of significant anomalous scattering, 
Friedel opposites (421 measured) have been merged as equivalent data.
Figure 1
The molecular structure and hydrogen-bonding pattern of (I). Displacement ellipsoids are shown at the 50% probability 
level for non-H atoms and dashed lines indicate O—H···O hydrogen bonds. [Symmetry codes (i)–(v) are as listed in Table 
1. Symmetry codes: (vi) −x + 1, −y + 2, z − 1/2; (vii) x, y + 1, z; (viii) −x + 1, −y + 1, 1/2 + z; (ix) x − 1/2, −y + 3/2, z; (x) 
−x + 1/2, y − 1/2, z − 1/2.] 
myo-inositol 
Crystal data 
C6H12O6
Mr = 180.16
Orthorhombic, Pna21
Hall symbol: P 2c -2n
a = 10.5485 (5) Å
b = 6.6177 (3) Å
c = 10.3714 (5) Å
V = 723.99 (6) Å3
Z = 4
F(000) = 384
Dx = 1.653 Mg m−3
Mo Kα radiation, λ = 0.71073 Å
Cell parameters from 1832 reflections
θ = 3.7–21.9°
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µ = 0.15 mm−1
T = 180 K
Plate, colourless
0.20 × 0.10 × 0.05 mm
Data collection 
Bruker–Nonius X8 APEX-II CCD 
diffractometer
Radiation source: fine-focus sealed tube
Graphite monochromator
thin–slice ω and φ scans
Absorption correction: multi-scan 
(SADABS; Sheldrick, 2003)
Tmin = 0.844, Tmax = 0.993
5306 measured reflections
695 independent reflections
582 reflections with I > 2σ(I)
Rint = 0.035
θmax = 25.6°, θmin = 3.6°
h = −12→11
k = −7→7
l = −9→12
Refinement 
Refinement on F2
Least-squares matrix: full
R[F2 > 2σ(F2)] = 0.023
wR(F2) = 0.048
S = 0.99
695 reflections
133 parameters
1 restraint
Primary atom site location: structure-invariant 
direct methods
Secondary atom site location: difference Fourier 
map
Hydrogen site location: inferred from 
neighbouring sites
H atoms treated by a mixture of independent 
and constrained refinement
w = 1/[σ2(Fo2) + (0.0327P)2] 
where P = (Fo2 + 2Fc2)/3
(Δ/σ)max < 0.001
Δρmax = 0.14 e Å−3
Δρmin = −0.16 e Å−3
Special details 
Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.
Refinement. Refinement of F2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, 
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F2 > σ(F2) is used 
only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å2) 
x y z Uiso*/Ueq
O1 0.58098 (13) 0.6356 (2) 0.47249 (17) 0.0214 (4)
H1 0.604 (2) 0.552 (5) 0.416 (3) 0.038 (9)*
O2 0.52090 (15) 1.0499 (2) 0.47891 (16) 0.0182 (4)
H2 0.577 (3) 1.064 (4) 0.533 (3) 0.027 (8)*
O3 0.38845 (14) 1.0352 (2) 0.71834 (18) 0.0205 (4)
H3 0.398 (3) 1.016 (5) 0.793 (4) 0.051 (11)*
O4 0.31679 (14) 0.6488 (2) 0.81288 (14) 0.0190 (4)
H4 0.255 (2) 0.708 (4) 0.846 (3) 0.022 (7)*
O5 0.24018 (15) 0.3632 (2) 0.62324 (16) 0.0228 (4)
H5 0.276 (2) 0.266 (5) 0.655 (3) 0.036 (9)*
O6 0.38171 (15) 0.3677 (3) 0.38748 (16) 0.0196 (4)
H6 0.433 (3) 0.303 (4) 0.418 (3) 0.037 (10)*
C1 0.45850 (19) 0.7041 (3) 0.4351 (2) 0.0167 (5)
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H1A 0.4591 0.7355 0.3408 0.020*
C2 0.42973 (19) 0.8957 (3) 0.5098 (2) 0.0147 (5)
H2A 0.3447 0.9452 0.4812 0.018*
C3 0.4214 (2) 0.8519 (3) 0.6521 (2) 0.0140 (5)
H3A 0.5054 0.8022 0.6839 0.017*
C4 0.32018 (19) 0.6924 (3) 0.6782 (2) 0.0143 (5)
H4A 0.2359 0.7475 0.6516 0.017*
C5 0.3448 (2) 0.4985 (3) 0.6043 (2) 0.0160 (5)
H5A 0.4246 0.4341 0.6364 0.019*
C6 0.35745 (18) 0.5446 (3) 0.4619 (2) 0.0160 (5)
H6A 0.2744 0.6010 0.4323 0.019*
Atomic displacement parameters (Å2) 
U11 U22 U33 U12 U13 U23
O1 0.0140 (8) 0.0243 (9) 0.0260 (10) 0.0025 (7) −0.0005 (7) −0.0108 (8)
O2 0.0199 (8) 0.0173 (9) 0.0175 (9) −0.0052 (7) −0.0024 (8) 0.0039 (8)
O3 0.0304 (9) 0.0162 (9) 0.0150 (11) 0.0023 (6) 0.0011 (7) −0.0018 (9)
O4 0.0216 (9) 0.0204 (9) 0.0151 (9) 0.0065 (7) 0.0058 (7) 0.0039 (7)
O5 0.0204 (9) 0.0169 (9) 0.0310 (10) −0.0059 (7) −0.0019 (7) 0.0062 (7)
O6 0.0191 (9) 0.0155 (9) 0.0241 (10) 0.0018 (7) −0.0051 (8) −0.0056 (8)
C1 0.0167 (11) 0.0186 (12) 0.0147 (12) 0.0002 (9) −0.0002 (10) −0.0007 (10)
C2 0.0124 (11) 0.0148 (11) 0.0168 (13) −0.0022 (9) −0.0006 (9) 0.0017 (10)
C3 0.0167 (12) 0.0115 (11) 0.0138 (14) 0.0020 (9) −0.0004 (9) −0.0015 (10)
C4 0.0142 (11) 0.0173 (11) 0.0113 (11) 0.0015 (8) −0.0002 (10) 0.0038 (10)
C5 0.0130 (10) 0.0130 (11) 0.0220 (13) −0.0010 (9) −0.0001 (9) 0.0038 (10)
C6 0.0160 (11) 0.0122 (12) 0.0199 (14) 0.0014 (9) −0.0027 (10) −0.0020 (11)
Geometric parameters (Å, º) 
O1—C1 1.423 (3) C1—C2 1.517 (3)
O1—H1 0.84 (3) C1—C6 1.525 (3)
O2—C2 1.438 (2) C1—H1A 1.000
O2—H2 0.82 (3) C2—C3 1.507 (3)
O3—C3 1.437 (3) C2—H2A 1.000
O3—H3 0.79 (4) C3—C4 1.526 (3)
O4—C4 1.427 (3) C3—H3A 1.000
O4—H4 0.84 (3) C4—C5 1.518 (3)
O5—C5 1.435 (3) C4—H4A 1.000
O5—H5 0.82 (3) C5—C6 1.514 (3)
O6—C6 1.425 (3) C5—H5A 1.000
O6—H6 0.76 (3) C6—H6A 1.000
C1—O1—H1 106.2 (18) O3—C3—H3A 109.5
C2—O2—H2 114.3 (19) C2—C3—H3A 109.5
C3—O3—H3 107 (2) C4—C3—H3A 109.5
C4—O4—H4 109.2 (18) O4—C4—C5 109.13 (16)
C5—O5—H5 100.8 (19) O4—C4—C3 109.34 (16)
supporting information
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C6—O6—H6 112 (2) C5—C4—C3 112.04 (17)
O1—C1—C2 107.96 (17) O4—C4—H4A 108.8
O1—C1—C6 111.39 (17) C5—C4—H4A 108.8
C2—C1—C6 110.21 (17) C3—C4—H4A 108.8
O1—C1—H1A 109.1 O5—C5—C6 109.09 (19)
C2—C1—H1A 109.1 O5—C5—C4 109.06 (17)
C6—C1—H1A 109.1 C6—C5—C4 109.71 (17)
O2—C2—C3 113.17 (17) O5—C5—H5A 109.7
O2—C2—C1 110.22 (16) C6—C5—H5A 109.7
C3—C2—C1 110.54 (17) C4—C5—H5A 109.7
O2—C2—H2A 107.6 O6—C6—C5 112.23 (17)
C3—C2—H2A 107.6 O6—C6—C1 110.11 (17)
C1—C2—H2A 107.6 C5—C6—C1 112.26 (17)
O3—C3—C2 108.64 (17) O6—C6—H6A 107.3
O3—C3—C4 109.25 (16) C5—C6—H6A 107.3
C2—C3—C4 110.34 (17) C1—C6—H6A 107.3
O1—C1—C2—O2 61.4 (2) O4—C4—C5—O5 64.3 (2)
C6—C1—C2—O2 −176.75 (17) C3—C4—C5—O5 −174.41 (19)
O1—C1—C2—C3 −64.5 (2) O4—C4—C5—C6 −176.23 (17)
C6—C1—C2—C3 57.4 (2) C3—C4—C5—C6 −55.0 (2)
O2—C2—C3—O3 58.4 (2) O5—C5—C6—O6 −61.0 (2)
C1—C2—C3—O3 −177.41 (15) C4—C5—C6—O6 179.56 (16)
O2—C2—C3—C4 178.15 (15) O5—C5—C6—C1 174.32 (16)
C1—C2—C3—C4 −57.7 (2) C4—C5—C6—C1 54.9 (2)
O3—C3—C4—O4 −62.4 (2) O1—C1—C6—O6 −62.6 (2)
C2—C3—C4—O4 178.19 (17) C2—C1—C6—O6 177.57 (17)
O3—C3—C4—C5 176.44 (18) O1—C1—C6—C5 63.2 (2)
C2—C3—C4—C5 57.1 (2) C2—C1—C6—C5 −56.6 (2)
Hydrogen-bond geometry (Å, º) 
D—H···A D—H H···A D···A D—H···A
O1—H1···O4i 0.84 (3) 1.90 (3) 2.729 (2) 168 (3)
O2—H2···O5ii 0.82 (3) 2.02 (3) 2.815 (3) 164 (3)
O3—H3···O2iii 0.79 (4) 2.15 (4) 2.921 (3) 163 (3)
O4—H4···O6iv 0.84 (3) 1.84 (3) 2.661 (2) 168 (3)
O5—H5···O3v 0.82 (3) 2.04 (3) 2.852 (3) 172 (3)
O6—H6···O2v 0.76 (3) 2.02 (3) 2.735 (2) 158 (3)
Symmetry codes: (i) −x+1, −y+1, z−1/2; (ii) x+1/2, −y+3/2, z; (iii) −x+1, −y+2, z+1/2; (iv) −x+1/2, y+1/2, z+1/2; (v) x, y−1, z.
